(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
27 December 2002 (27,12.2002) 





II 



PCT 



(10) International Publication Number 

WO 02/103928 Al 



(51) International Patent Classification 7 : H04B 7/10, 7/005 

(21) International Application Number: PCT/GB 02/02757 

(22) International Filing Date: 18 June 2002 (18.06.2002) 



(25) Filing Language: 

(26) Publication Language: 

(30) Priority Data: 

0114820.4 



English 
English 

18 June 2001 (18.06.2001) GB 



(71) Applicant #br all designated States except US): UBINET- 
ICS LIMITED [GB/GB]; Cambridge Technology Centre, 
Melbourn, Hertfordshire SG8 6DP (GB). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): COOK, Paul 
[GB/GB]; The Annexe, 1 Water Lane, Melbourn, Hert- 
fordshire SG8 6 AX (GB). 

(74) Agents: PRATT, David, Martin et al.; Withers & Rogers, 
Goldings House, 2 Hays Lane, London SE1 2HW (GB). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, TL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and A bbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: A RADIOTELEPHONE SYSTEM 



00 





□ 




•11 



o 



(57) Abstract: A radiotelephone system comprising a transmitter station (10) and a mobile station (11) provided with means for 
receiving a signal transmitted by the transmission station and measurement means for measuring the quality of the received signal. 
The transmitter station (10) has first and second antennas (12 and 13) having different polarisation properties. The transmitter station 
(10) is arranged to transmit the same signal from each of the antennas (12 and 13). 
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A Radiotelephone System 

This invention relates to a radiotelephone system, and in particular a radio telephone 
system comprising a transmitter station and a mobile station. 

Cellular telephones and the like often experience rapid changes in received signal 
power, especially when moving in urban environments, as a result of multipath 
propagation. This is a well known phenomenon, and modem cellular systems utilise 
many techniques to minimise the negative effects caused by it. One such technique 
involves the provision of two antennas at a base station, the antennas being separated by 
a distance of, typically, one or two metres. This operates on the presumption that a 
mobile station experiencing a null with respect to signals received from one antenna is 
unlikely also to experience a null with signals transmitted from the other antenna. This 
technique is known as space-time transmitter diversity (STTD). 

It is an aim of this invention to provide another means by which the negative effects of 
multipath propagation can be mitigated. 

The present invention provides a radiotelephone system comprising a transmitter station 
and a mobile station provided with means for receiving a signal transmitted by the 
transmission station and measurement means for measuring the quality of the received 
signal, wherein the transmitter station has first and second antennas having different 
polarisation properties, the transmitter station being arranged to transmit the same 
signal from each of the antennas. 

Preferably, the mobile station is arranged to transmit a signal indicative of the quality or 
a change in quality to the transmitter station or another station forming part of the 
system. 

In a preferred embodiment, the two antennas are arranged to transmit signals whose 
polarisation properties are separated from each other by substantially 90°, and 



02103928A1 i > 



WO 02/103928 PCT/GB02/02757 

2 

preferably the first antenna is arranged to transmit vertically-polarised signals, and the 
second antenna is arranged to transmit horizontally-polarised signals. 

Advantageously, the transmitter station is provided with control means for controlling 
the power of the signal transmitted by each of the antennas. Preferably, the control 
means comprises a controller and first and second attenuators, the output of the first 
attenuator applied to the first antenna, and the output of the second attenuator being 

« * 

applied to the second antenna. The controller may be arranged to apply signals to the 
input of the two attenuators that are substantially twice the power of the signal to be 
transmitted by the transmitter station, and to control each of the attenuators so as to 
output signals attenuated by substantially 50%. 

Conveniently, the measurement means comprises means for detecting the 
signal-to-interference ratio (SIR) of the received signal. Alternatively, the measurement 
means comprises means for detecting the bit error rate (BER) of the received signal. In 
this case, the measurement means is arranged to use a cyclic redundancy check (CRC). 

Preferably, the mobile station further comprises transmission means for transmitting a 
signal indicative of the measured quality of the received signal to the transmitter 
station. In this case, the controller may be arranged to receive the signal indicative of 
the measured quality, and to control each of the attenuators to vary the attenuation of 
their output signals, whilst ensuring that the total power of the signal transmitted by the 
transmitter station remains substantially constant. Advantageously, the controller is 
arranged to increase the attenuation of one of the attenuators by a predetermined 
percentage of the total transmitted power, and to decrease the attenuation of the other 
attenuator by the same percentage. 

The invention also provides a method of operating a radio telephone system comprising 
a transmitter station having first and second antennas with different polarisation 
properties, and a mobile station provided with means for measuring the quality of a 
signal received from the transmission station, the method comprising the steps of: 
a) transmitting the same signal from each of the antennas; 
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b) transmitting a signal from the mobile station to the transmitter station 
indicative of the measured quality of the signal received by the mobile station; and 

c) varying the signal subsequently transmitted by the antennas of the 
transmitter station in dependence upon the received signal indicative of the measured 
quality. 

Preferably, the method further comprises the step of attenuating the signals sent by each 
of the antennas. 

In a preferred embodiment, the method further comprises the step of varying the 
attenuation of each of the attenuators in dependence upon the received signal indicative 
of the measured quality, the variation in attenuation being such that the total power of 
the signal transmitted by the transmitter station remains substantially constant. 

An embodiment of the invention will now be described, by way of example, with 
reference to the drawings, in which:- 

Figure 1 is a schematic diagram of a radiotelephone system embodying the invention; 
and 

Figure 2 is a schematic diagram of part of a base station of the radiotelephone system of 
Figure 1. 

Referring to the drawings, Figure 1 shows a radiotelephone system in the form of a 
cellular telephone system, the system comprising a base station 10 in two-way 
communication with a mobile station 11. The base station 10, which constitutes a 
transmitter station, includes first and second antennas 12 and 13, which are arranged at 
90° to one another, so that the first antenna transmits signals with a vertical 
polarisation, and the second antenna transmits signals with a horizontal polarisation. 
The antennas 12 and 13 are each connected to base station circuitry, which is shown in 
Figure 2. 
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Figure 2 shows part of the base station 10 schematically, the base station comprising 
first and second controllable attenuators 20 and 21, outputs of which are connected to 
the antennas 12 and 13 respectively, a controller 22 and a processor 23. Operation is as 
follows. 

Signals which the base station 1 0 requires to be transmitted to the mobile station 1 1 are 
applied to inputs of the attenuators 20 and 21 via a signal input 24. The power of each 
of these signals is twice that which is required to be transmitted. Initially, the controller 
22 controls each of the attenuators 20 and 21 to attenuate the signals received at its 

■ ■ 

input by 50%. The power of the signal transmitted by the first antenna 12 is, therefore, 
the same as the power transmitted by the second antenna 1 3 . The total power is equal 
to half of the input ' power; and is, therefore, the required transmission power. The 
signal transmitted is one-half vertically polarised and one-half horizontally polarised. 

The mobile station 11 includes means to measure the quality of the received signal. 
Quality may be measured by detection of the SIR or the BER, which can be inferred 
using a CRC, or in any other way. The mobile station 1 1 then transmits a signal 
indicative of the measured quality to the base station 10, or to another base station (not 
shown) forming part of the radiotelephone system. This quality measurement is fed to 
the processor 23, which applies the measurement to an algorithm. In this embodiment, 
the algorithm is a simple one wherein the mix of the signals transmitted from the 
antennas 12 and 13 is either increased or decreased by 5% at random. The resulting 
percentage mix is fed to the controller 22, which controls the attenuators to adopt the 
appropriate attenuation. For example, the mix may be changed from 50% to 55%, in 
which case the controller 22 controls the first attenuator 12 to attenuate at 45%, and 
controls the second attenuator 13 to attenuate at 55%. The total transmitted power is 
the same, although 55% is vertically polarised and 45% is horizontally polarised. 

The mobile station 1 1 then makes a further quality measurement, and transmits a signal 
indicative of it to the base station 10. If the processor 23 determines that the quality of 
the signal received at the mobile station 11 is improved, the above procedure is 
repeated, although with a starting point of 55%. If the quality remains constant or 
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decreases, the controller 22 controls attenuators to adopt the other possible mix, in this 
case a 45% mix. Using this algorithm, the base station 10 will tend towards 
transmitting a mix which gives an optimum or near optimum reception at the mobile 
station 1 1 for the given transmitted power. 

Of course, numerous other schemes and algorithms for effecting control of the 
attenuators 20 and 2 1 are possible, and all are within the scope of this invention. 

Instead of the mobile station 1 1 transmitting a signal indicative of the measured signal 
quality, it may transmit a signal indicative of whether the quality increased following a 
change in mix, whether it decreased or whether it did not change. For further 
simplification, a "did not change" condition may be considered as either an increase in 
quality or a decrease in quality, reducing the number of possible conditions which the 
mobile station 1 1 can signal to the base station 10. 

In the above described embodiment, the polarisation properties of the antennas 12, 13 
are separated from each other by 90° in the vertical-horizontal sense. It will be 
appreciated, however, that other arrangements are also within the scope of the 
invention, such as an arrangement in which one antenna has generally East- West 
polarisation and another antenna has generally North-South polarisation. Also, 
although polarisation separation of 90° or approximately 90° is optimum, the invention 
can also be performed using greater or lesser degrees of polarisation separation. 

By transmitting at two different polarisations, the integrity of the communications link 
between the base station 10 and the mobile station 11 of the above embodiment is 
improved. This results in an increased likelihood of signals being correctly received at 
the mobile station 1 1 . 
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1. A radiotelephone system comprising a transmitter station and a mobile station 
provided with means for receiving a signal transmitted by the transmission station and 
measurement means for measuring the quality of the received . signal, wherein the 
transmitter station has first and second antennas having different polarisation properties, 

* 

the transmitter station being arranged to transmit the same signal from each of the 
antennas. 

2. A system as claimed in claim 1, wherein the mobile station is arranged to transmit 
a signal indicative of the quality or a change in quality to the transmitter station or to 
another station forming part of the system. 

3. A system as claimed in claim 1 or claim 2, wherein the two antennas are arranged 
to transmit signals whose polarisation properties are separated from each other by 
substantially 90°. 

4. A system as claimed in claim 3, wherein the first antenna is arranged to transmit 
vertically-polarised signals, and the second antenna is arranged to transmit 
horizontally-polarised signals. 

5. A system as claimed in any one of claims 1 to 4, wherein the transmitter station is 
provided with control means for controlling the power of the signal transmitted by each of 
the antennas. 

6. A system as claimed in claim 5, wherein the control means comprises a controller 
and first and second attenuators, the output of the first attenuator applied to the first 
antenna, and the output of the second attenuator being applied to the second antenna. 

7. A system as claimed in claim 6, wherein the controller is arranged to apply signals 
to the input of the two attenuators that are substantially twice the power of the signal to be 
transmitted by the transmitter station, and to control each of the attenuators so as to output 
signals attenuated by substantially 50%. 
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8. A system as claimed in any one of claims 1 to 7, wherein the measurement means 
comprises means for detecting the SIR of the received signal. 

9. A system as claimed in any one of claims 1 to 7, wherein the measurement means 
comprises means for detecting the BER of the received signal. 

10. A system as claimed in claim 9, wherein the measurement means is arranged to 
useaCRC. 

11. A system as claimed in any one. of claims 1 to 10, wherein the mobile station 
further comprises transmission means for transmitting a signal indicative of the measured 
quality of the received signal to the transmitter station. 

12. A system as claimed in claim 11 when appendant to claim 7, wherein the 
controller is arranged to receive the signal indicative of the measured quality, and to control 
each of the attenuators to vary the attenuation of their output signals, whilst ensuring that 
the total power of the signal transmitted by the transmitter station remains substantially 
constant. 

13. A system as claimed in claim 12, wherein the controller is arranged to increase the 
attenuation of one of the attenuators by a predetermined percentage of the total transmitted 
power, and to decrease the attenuation of the other attenuator by the same percentage. 

14. A method of operating a radio telephone system comprising a transmitter station 
having first and second antennas with different polarisation properties, and a mobile station 
provided with means for measuring the quality of a signal received from the transmission 
station, the method comprising the steps of: 

a) transmitting the same signal from each of the antennas; 

b) transmitting a signal from the mobile station to the transmitter station 
indicative of the measured quality of the received signal; and 

c) varying the signal subsequently transmitted by the antennas of the transmitter 
station in dependence upon the received signal indicative of the measured quality. 
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15. A method as claimed in claim 14, further comprising the step of attenuating the 
signals sent by each of the antennas. 

16. A method as claimed in claim 15, further comprising the step of varying the 
attenuation of each of the attenuators in dependence upon the received signal indicative of 

t 

the measured quality, the variation in attenuation being such that the total power of the 
signal transmitted by the transmitter station remains substantially constant. 
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